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1. INTRODUCTION
The Winter Monitoring of Stillwaters Programme began in January 2001 with the aim of 
gathering long term data on nutrient abundance over winter months. This allows assessment of 
nutrient ‘carry-over’ available for algal growth in the following year, plus year-on-year 
productivity. 14 stillwaters are monitored each year. The environmental issues associated with 
each stillwater are summarised in the table below. Bank-side water samples are taken for 
nutrients (N, P and S) and chlorophyll. A YSI multi-parameter sonde measures temperature, pH, 
specific conductivity and dissolved oxygen (% saturation).
Table 1. Criteria used for stillwater targeting decisions
Mere Issues:
Status Access Nutrient
Enriched
Sediment
Issues
Water
level
Alien
Species
Grazing/
erosion
OAKMERE SAC ✓ Increasing ✓ ✓ ✓
ROSTHERNE RAMSAR ✓ Diversion
reduced
inputs
TATTON & 
MELCHETT
RAMSAR ✓ Yes ✓
TABLEY SSSI ✓ Yes ✓ ✓
MERE & LITTLE RAMSAR ✓ Yes? (I) ? ✓
BETLEY RAMSAR ✓ Yes ✓ ✓ (I) /  addressed 
byEN
OSSMERE RAMSAR ✓ Yes ✓ ✓ (I) ✓
HATCHMERE RAMSAR ✓ Run-off 
reduced now
✓ (I)
NORBURY SSSI ■7 Yes? (I) / /  addressed 
b y  EN
QUOISLEY RAMSAR Yes / ✓ ✓
COMBERMERE SSSI ✓ Yes (I)
CHAPELMERE RAMSAR ✓ Yes (I) /  addressed 
b y  EN
BARMERE SSSI ✓ ? ? (I) ✓ (I)
(I) = requires investigation
Bar Mere was highlighted as a site where little water quality information was known. Hence, a 
continuous monitoring programme began in February 2002. A surface mounted YSI multi­
parameter sonde is deployed from a jetty in one metre of water. Nutrient and chlorophyll samples 
are taken from surface waters during servicing visits. An Environment Agency water level data
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logger was also installed in 2002.
A YSI sonde has been deployed in Oak Mere since summer 1997. An Environment Agency water 
level data logger was installed in 1998 as Oak Mere experiences large, natural fluctuations in 
water level due to its geomorphology. Water samples are taken at each visit and analysed for 
nutrients and chlorophyll. Recently the YSI sondes in Oak Mere and Bar Mere have been fitted 
with a chlorophyll probe (2003 in Oak Mere and 2004 in Bar Mere). The data from the 
chlorophyll probe is undergoing comparison tests with laboratory algal analysis.
Last years report MSP-MER-03-01 contains more detailed background information on the Winter 
Sampling Programme and Continuous Monitoring Programme that has not been repeated in this 
report.
2. WINTER MONITORING: 2003 & 2004
The 14 stillwaters were sampled in February 2003 and February 2004. The winter of 2002/03 was 
of average temperatures although in the week of sampling in February 2003 the weather was 
relatively dry and mild. The week of sampling in February 2004 was very wet and particularly 
mild for the time of year. Although the previous week was cold with heavy snow showers, in 
general the winter of 2003/4 was mild.
Stillwaters Sampled with National Grid Reference and Survey Dates
Comber Mere SJ 58776 44494 03/02/03 04/02/04
Oss Mere SJ 56670 44054 03/02/03 04/02/04
Marbury Big Mere SJ 56033 45452 03/02/03 04/02/04
Chapel Mere SJ 54061 51881 03/02/03 04/02/04
Bar Mere SJ 53685 48035 03/02/03 04/02/04
Oak Mere SJ 57549 67532 03/02/03 04/02/04
Hatch Mere SJ 55360 72142 03/02/03 04/02/04
Black Lake SJ 53811 70906 03/02/03 04/02/04
Betley Mere SJ 75024 47985 04/02/03 04/02/04
Tabley Mere SJ 72184 76783 04/02/03 05/02/04
Melchett Mere SJ 75125 81131 04/02/03 05/02/04
Tatton Mere SJ 75546 80210 04/02/03 05/02/04
Rostherne Mere SJ 74226 84110 04/02/03 05/02/04
Mere Mere SJ 73262 81730 04/02/03 05/02/04
Introduction
The physio-chemical parameters and nutrient concentrations measured in surface waters from 
2001 to 2004 have been graphed. Each stillwater is ranked in ascending order of parameter value 
from the 2001 results. The N:P ratio of each stillwater has been calculated and is tabulated.
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Results
Chlorophyll a:
Dissolved Oxygen:
pH:
Phosphorus:
Nitrogen:
N:P Ratios:
2003 saw similar winter chlorophyll abundance to those o f2001 and 2002 
with values ranging between 2 and 18 |ig/l. 2004 saw a greater abundance 
with values between 5 and 28 |j.g/l. This is probably attributed to the 
prevailing mild winter.
From 2001 to 2004 all except two stillwaters showed dissolved oxygen 
levels between 80 and 100% sat. - an expected winter level. Black Lake 
has consistently shown the lowest dissolved oxygen levels (between 45% 
and 70 %sat.) and Chapel Mere is beginning to show a trend of low 
readings (between 55% and 85 %sat.).
Over the four years all but two of the stillwaters have recorded a neutral 
pH (between pH 7 and 8). Black Lake has consistently shown a winter pH 
between 4.5 and 5.5 due to the peaty substratum and the winter pH in Oak 
Mere ranged between pH 6 and 7.
Phosphorus levels varied greatly amongst the 14 stillwaters yet after four 
years there are three distinct groups emerging based on phosphorus levels. 
Rostherne Mere, Marbury Big Mere and Combermere have consistently 
shown the highest levels of phosphorus (between 200 and 300 fig/1), 
while Tabley Mere, Betley Mere, Bar Mere and Oss Mere levels ranged 
between 100 and 200 jxg/1. The remaining seven stillwaters have levels 
varying between 20 and 100 |ig/l, with more variation in values between 
years. Cheshire stillwaters are naturally nutrient enriched and the high  
winter baseline total phosphorus levels recorded emphasis this. Ortho­
phosphate levels (the soluble fraction of phosphorus) were at slightly 
lower values than total phosphate due to its readily available uptake by 
algae.
There were no nitrate or ammonia values available for 2003, only TON. 
Comparison of TON from 2001 to 2003 shows that there was not much 
variation year on year with Oakmere and Tatton Park Meres having the 
lowest values (< 1000 |»ig/l) and Tabley Mere, Bar Mere and Hatchmere 
having the highest (7000 -  8000 jLig/1). In 2004 there was neither nitrate 
nor TON values available due to laboratory analytical errors. Although 
ammonia was recorded, the results showed no pattern for any stillwater 
-  levels varied with each year with no year being particularly higher than 
the others.
The N:P ratios are calculated using total organic nitrogen and total 
phosphorus. The Redfield N:P ratio states that a ratio of less than 16:1 
indicates a water that is N limited and above 16:1 one that is P limited. 
The ‘norm’ for freshwater is to be phosphorus limited for phytoplanktonic 
growth. It may be thought that the Cheshire stillwaters are likely to be N 
limited due to the low nitrogen results.
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As the N:P table shows for year 2001 to 2003 Oak Mere, Oss Mere, 
Combermere and Rostherne Mere were N limited (below 2:1 and 10:1). 
However, Mere Mere, Betley Mere, Tabley Mere and Bar Mere were P 
Limited (20:1 and above). Tatton Park Meres, Chapel Mere and Marbury 
Big Mere fluctuated year on year between being N limited and P limited. 
Whilst Hatch Mere was an oddity as it showed both extremes of being N 
and P limited. In 2004 the N:P ratios could not be calculated since neither 
nitrate nor TON was recorded.
3. CONTINUOUS MONITORING
The results from the continuous monitoring at Oak Mere and Bar Mere have been graphed and 
summary tables produced. Due to staff shortages, coverage for the year was limited to the 
summer months. It must be noted therefore that analysis of data (both physico-chemical and 
algal) is only for half of the year and this will distort the statistical analysis. Values for 2003 must 
be treated with caution.
2003 saw a warm spring, hot and dry summer and a dry autumn. With very little rainfall and high 
temperatures through the year it would be expected that the stillwaters would experience high 
water temperatures, low dissolved oxygen levels and high pH’s. In turn there would be an 
increase in algal abundance and subsequently a depletion of the nutrient pool due to high grazing 
and the physical limitation by the epilimnion.
OAKMERE: 2003
In 2003 the instrument was deployed in March and recovered in September, giving 50% coverage 
of the year.
Results
Table 2a. Oak Mere continuous monitoring statistics for 2003 -  surface waters
Parameter 2003
Min Max Average Coverage
(%)
Temperature °C 5.9 26 15.6 50
Sp. Cond iLiS/cm 78 102 85 50
DO % 7 138 86 38
pH 5.9 9.8 6.7 50
Chlorophyll (ig/1 1 71 20 50
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Table 2b. Oak Mere nutrient statistics for 2003 -  surface waters
Parameter 2003
Min Max Average
Chlorophyll a ng/1 9 150 70
Susp. Solids mg/1 <3 43 9.3
Total P |ig/l < 20 490 193
Ortho -  P |ig/l < 1 58 27
Nitrate (ig/1 <0.7 429 86
Ammonia ug/1 8.8 203 62
Silicate |j.g/l 99 616 273
Dissolved Oxygen: Between March and M y dissolved oxygen levels fluctuated between 50%
and 130% sat. and surface waters were super-saturated for much of the 
time. During August and the beginning of September dissolved oxygen 
levels fell steadily, reaching 7 % sat. before the instrument was recovered. 
This is the lowest minimum dissolved oxygen recorded in Oak Mere to 
date. As expected the highest dissolved oxygen peak (138% sat.) 
coincided with high chlorophyll abundance, indicating high 
photosynthetic activity.
pH: 2003 saw pH levels continue the increasing alkaline trend, ranging from
pH 5.9 to 9.8, average 6.7. The maximum pH 9.8 is the highest recorded 
in seven years and is during a period of sustained high, pH -  
corresponding well with a sustained high of chlorophyll abundance (April 
to May) - when uptake of carbon dioxide during photosynthesis would 
be increased.
Phosphorus: Phosphorus remained quite low over the period (around 100 |ag/l), with
the exception of three peaks in March, April and September of around 
450 jj.g/1. ortho-phosphate, the more readily available fraction of P, 
remained very low - indicative of sustained algal grazing.
Nitrogen: As with past years, 2003 showed that the nitrogen pool has a tendency to
collapse during summer months due to algal growth. Nitrogen levels of 
400 (Lxg/1 in February/March fell to the Limit of Detection by April as 
chlorophyll abundance increased.
Chlorophyll a: Statistically, chlorophyll laboratory results gave higher readings than the
YSI chlorophyll probe -  but this is due to the three ‘outliers’ of around 
140 |ig/l. Omitting these three readings, there is a similar pattern between 
laboratory and probe results with a rise and fall from March to May and 
then a slight rise again in July. As noted previously, the chlorophyll probe 
is still undergoing tests and data displayed is ‘raw’ data. However, the 
probe readings tally more favourably with the dissolved oxygen and pH 
readings and their corresponding peaks and dips.
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Algal Analysis: (Author Paul Breslin)
Phvtoplankton Results:
Overall the algal biomass in Oak Mere is higher than previous years, but the composition 
and temporal emergence of each species was atypical.
There was an unexpected and striking blue-green bloom in May, which was dominated 
by Coelosphaerium spp. This is a confirmed blue-green algal bloom and the water 
samples definitely had a blue-green colour to them. This was unexpected bloom since 
blue-greens tend to form during the summer months at depth and then they rise to the 
surface as the temperature of the waterbody rises. It probably over-wintered and risen 
during the unusually warm spring, but unfortunately this cannot be substantiated as there 
was no data during the winter and spring period. A similar blue-green bloom was also 
observed in Bar Mere.
Other blue-green species, which also contributed to this peak, included Anabaena 
circinalis, and Oscillatoria spp. both are toxic when it is in high enough concentrations, 
but the actual abundances were below these thresholds. It must be emphasised that 
regardless of the species composition, the presence of blue-green algae in Oak Mere 
increasing over time implies nutrient enrichment. Interestingly there was no blue-green 
presence in August 2003, which is the predictable time of the year when they would 
occur.
The character of the green algae (Chlorophyta) changed from the previous year, it moved 
away from the dominance of the Closterium spp. to a combination of Crucigenia spp and 
Scenedesmus spp species. This is not an uncommon occurrence and greens have the 
capability to switch dominance from one year to the next, the important point is that 
greens are maintaining their status within the summer months. However, not all greens 
are good news, Monoraphidium convolutum was observed - this is indicative of nutrient 
enriched waters.
To conclude the algal community is changing in response to water quality -  changes were 
evident in both the blue-green and green assemblages suggesting that the water quality 
is indeed deteriorating, therefore monitoring must continue at Oak Mere to observe these 
changes.
Zooplankton Results:
The zooplankton community complemented that algal community well, responding 
poorly to the blue-green (Cyanophyta) bloom in the spring and positively to the increase 
of the greens (Chlorophyta) during the summer months. Once again the cladoceran 
daphniidae were the dominant family throughout the summer, which is not unusual since 
they usually dominate most still water (lentic) systems.
There was a minor bloom of Bosminids in May, but this was no where near to the levels 
observed in 2002. The Mere experienced a large blue-green algal bloom, this wasn’t a 
mono-culture bloom and did incorporate some diatoms, these probably supported the 
Bosminidae (Bosmina spp.). The large blue-green algal bloom which, whilst not being
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toxic is unpalatable to most zooplankters, due to the mucilaginous covering over the 
cells, which kept the numbers reduced.
Over the year the overall diversity was low with Daphnidaes dominating, but other 
species are represented, albeit at much lower abundances including the Cycopoid 
(iCyclops spp.), the calanoids (Diaptomus spp.) and other occasional cladocerans 
Chydoridae (Alonas spp) and Bosminidae {Bosmina spp.).
To conclude, these results although not totally consistent with previous years are 
misrepresentative either, the Cladoceran, Daphniidae, dominated the Mere as expected.
Water Level: The water level graph shows water level data since 1998. During the
floods of October/November 2000 the water level logger .was washed 
away and damaged. By the time it was re-installed in February 2001 water 
levels had risen sharply. Between 2001 and 2002 water levels steadied to 
an average of 1.5 m above Ordnance Datum. In 2003 levels remained 
constant for the first half of the year then from June onwards dropped to 
1.2m AOD, with a slight water level rise in the winter months. The 
average water level for 2003 was 1.5 m AOD.
The changing water quality o f Oak Mere: 1997 to 2003
Seven years of data have seen a continuing trend towards eutrophication. The graph shows the
changing characteristics of Oak Mere.
Table 3. Average values in surface waters from 1997 to 2003.
Parameter 1997 1998 1999 2000 2001 2002 *2003
Diss.Oxygen 
(% sat.)
78 91 93 94 77 88 86
pH 4.6 4.5 4.6 5.7 6 6.5 6.7
Total Phosp. 
(lig/1)
60 47 48 no data 108 144 193
Nitrate
(Hg/l)
120 117 . 61 15 133 125 no data
Chlorophyll
(lig/1)
10 8 15 15 28 55 70
Secchi
(m)
2.4 1.1 1.3
i
Water Level 
(m)
0.4 0.74 1.0 1.54 1.50 1.48
Trophic
Status
Mesotrophic 
/ Eutrophic
Mesotrophic 
/ Eutrophic
Eutrophic Eutrophic Eutrophic/Hy
per-eutrophic
Eutrophic/Hy
per-eutrophic
Hyper-
eutrophic
Coverage of 
Year (%)
35
(first year)
60 60 70+ 60 70 50
*Note: 2003 annual average results are from half year data only
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• Every year pH has steadily increased - from an average of 4.6 when monitoring started in 
1997 to 6.5 by 2002. 2003 data gave a summer average of 6.7.
• Total phosphorus remained quite steady from 1997 to 1999 at 50 ng/1 (2000 data missing) 
but from 2001 to 2003 the average had risen from 100 jag/1 to nearly 200 jj.g/1 respectively.
• Similarly, chlorophyll abundance increased from 9 |ig/l (1997/1998) to 15 (ig/l (1999/2000) 
and then again to 30 p.g/1 (2001/2002), a three fold increase over five years. In 2003 data is 
biased towards a higher average of almost 60 fj.g/1 based on laboratory results -  or 20 |ig/l 
based on probe results -  although both averages are based on summer data only.
• When secchi disc readings began in 2000 transparency averaged 2.4m. By 2001/2002 this 
figure was down to one meter. Secchi readings were suspended in 2002 when the buoy was 
moved.
• The dramatic change in these parameters has altered the trophic classification of Oak Mere. 
Within five years the mere has changed from mesotrophic/eutrophic in 1997/1998, to 
eutrophic in 1999/2000 and to eutrophic/hyper-eutrophic in 2001/2002. Using the 2003 
summer data the mere would be classified as hyper-eutrophic.
• Also to note, the rise of water level has lead to the inundation and substantial loss of 
Litterella on its shoreline. This is a rare grass species for which Oak Mere is an important 
ecological site.
The two fold explanation of the rapid change in water quality has been detailed in the previous 
report MSP-MER-03-01, namely inundation of groundwater and increasing productivity from 
shoreline submergence. The report concluded that Oak Mere is experiencing a natural 
‘deterioration’ in water quality. It is losing the physico-chemical and ecological characteristics 
that make Oak Mere unique and is now becoming more characteristic of all the other eutrophic, 
nutrient enriched stillwaters found in Cheshire.
Recent Developments on Oak Mere
In terms of management of the site, there are steps being taken to reduce the progression of 
nutrient enrichment
• Felling of tress at the littoral zone took place during the summer of 2003. This will help 
reduce leaf litter and hence a source of organic input into the system
• Controls on the mineral extraction businesses in the local area and controls to stop new 
mineral workings to below the water table
• Control over agricultural practices (use of fertilisers etc) through Countryside Stewardship 
Scheme lead by FWAG
It now remains to be seen whether such controls will have a beneficial impact and how quickly 
signs of eutrophication can be reversed.
9
BAR MERE: 2003
This is the second year of deployment yet due to staff shortages coverage for 2003 was only at 
40% - from March until September. This will have an effect on the validity of the statistics.
Results
The tables below show the results for both 2002 and 2003 monitoring.
Table 4a. Bar Mere continuous monitoring statistics for 2002 and 2003 -  surface waters
2002 2003
Parameter Min Max Average Coverage
%
Min Max Average Coverage
%
Temperature °C 4 21 13 80 8 25 17 41
Sp.Cond |iS/cm 549 770 682 80 635 837 694 41
DO % 15 177 ' 92 77 40 217 108 41
pH 7.4 8.8 8.1 80 7.8 8.8 8.4 41
Table 4b. Bar Mere nutrient statistics for 2002 and 2003 -  surface waters
2002 2003
Parameter Min Max Average Min Max Average
Chlorophyll a |ig/l 2.32 105 36 13.5 129 56
Susp.Solids mg/1 3 18 8 5 29 11
Total P ng/1 25 310 131 34. 385 171
Ortho -  P ng/1 1 155 63 < 1 90 31
Nitrate |ig/l 619 8980 4430 1900
TON
7200
TON
5200
TON
Ammonia |ig/l 11.4 427 133 9.3 ' 156 56
Silicate |ig/l 197 9360 6954 89 307 198
Dissolved Oxygen: Although in 2003 dissolved oxygen levels did not reach the same
minimum as 2002 (15% compared to 40 % saturation), the sonde 
recorded a maximum of over 200 % saturation. Dissolved oxygen levels 
frequently reached 150% saturation and the average for the five months 
was 100 % saturation. Dissolved oxygen levels follow the same pattern 
of chlorophyll abundance, with both maximums occurring in August.
pH: pH levels averaged 8.4, indicative of a productive system. During the
August algal bloom pH rose to a high of 8.8 - nearing conditions toxic to 
aquatic life.
Chlorophyll a: 2002 chlorophyll levels were considered high (average 42 ju.g/1), but 2003
displayed even higher levels (average 56 f-ig/1). A maximum of 129 |ig/l 
was recorded in August, coinciding with high dissolved oxygen and pH 
levels. Although this data is for summer months only and therefore 
minimum and average numbers quoted will be higher compared to
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assessing a fall years data, it can still be said that during summer months 
the mere is a highly productive waterbody.
Nutrients: Nutrient levels measured in 2002 and 2003 also indicate a highly enriched
water body. Although summer months are typically the time of year when 
nutrient levels are depleted, levels of nitrogen and phosphorus still 
reached highs of 5000 jj.g/1 and 300 (ig/1 respectively. (Nitrogen data is 
only available between February and June). As with last year, this ranks 
Bar Mere in the top five of the most enriched of the 14 stillwaters 
monitored.
N:P Ratio: Using February nitrogen and phosphorus levels the N:P ratio was 50:1, i.e.
phosphorus remains the growth-limiting factor for phytoplankton in Bar 
Mere.
Trophic Status: Using chlorophyll and total phosphorus determinands from both years, Bar
Mere can be classified as a hyper-eutrophic system.
Algal Analysis: (Author P.Breslin)
Phvtoplankton Results:
The longer the data set the greater the chance there is of understanding the 
planktonic interactions within a system. An expected annual model for an average 
water body would be a spring diatom bloom, leading on to a green summer bloom 
followed by a late summer early autumn blue-green bloom, each out-competing 
the previous species to become the dominant species. This model was more or 
less represented in 2002.
This years data (2003) proved to be very different from previous years, probably 
due to the unusually warm spring, most notably was the presence of a strong, 
diverse late spring bloom consisting of Diatoms (Bacillariopyta), Greens 
(Chlorophyta) and unusually some Blue-greens, which is generally absent in the 
spring/early summer. However there was a similar spring blue-green bloom also 
observed in Oak Mere -  this was questioned and has been verified. Speculatively 
it would have been an interesting spring for the algal assemblage due to the 
unusually warm spring, but unfortunately this cannot be confirmed since there 
was no data for the winter and spring period.
The presence of a midsummer Chroococcales bloom, probably consisting of 
picoplankton, dominating and creating a mono-culture out-competing all other 
algal species in July and August is very interesting. Unfortunately the data set 
stops in August and we don’t know what happens through the rest of the summer 
as it changes through to autumn. Chroococcales are small planktonic blue-greens 
occurring in all types of still waters, they are very small and it is thought that 
Picoplankton were observed. These are minute (0.2-2|im) alga and when in large 
enough numbers it generally gives a green hue to the water column, which was 
observed, as oppose to the greens (Chlorophyta) which would be more opaque
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e.g. a pea soup effect. Due to their small size they are not really predated upon, 
a negative correlation was observed with Chroococcales increasing and 
zooplankters decreasing, as available algae suitable for grazing declined.
A new species was observed Monraphidium convolutum this is a green alga, 
which is indicative of moderately to heavily enriched waters. The Euglenoid, 
Trachelomononas spp., was also observed for the first time, this is a 
cosmopolitan species and is usually found in ponds, ditches and shallow waters. 
These can tolerate high turbidity and can sometimes turn the water a red/brown 
colour due to their pigmentation.
To conclude there does not, at present, seem to be an annual cyclic pattern to the 
algal community within Bar Mere in 2003 and the current results suggest that the 
water quality is changing -  but which way? Further monitoring is recommended 
to establish whether or not Bar Mere is becoming further enriched or not.
Zooplankton Results:
The overall community is still led by the ubiquitous Cladoceran, Daphnidae, but 
the blooms were significantly lower than previous years. This decline, from the 
data, looks like it is being driven from the significant changes occurring within 
the algal community. Shifting from a green (Chlorophyta) community to one 
dominated by Chroococcales species, possibly picoplankton. These microscopic 
alga are generally too small for zooplankters to graze upon, and since there is a 
paucity of other algal species the community was very much reduced.
The summer was significantly more diverse than the same period in 2002, 
supporting a mixed community of Cycopoids (<Cyclops spp), Calanoids 
(Diaptomus spp.) and the ever-present cladoceran, Daphnia spp. but abundances 
were much lower. All species are competing on a “level playing field” due to the 
fact that not one zooplankter can exploit a particular food source to the 
disadvantage of the other species. Daphnia are large and are more adapted to 
planktonic grazing, so this allows other species to come through. Although the 
algal data suggests that there was a mono-culture of Chroococcales species, 
possibly picoplankton, it must be noted that there will be other species present 
within the Mere - they just managed not to get caught during sampling 
programme. Algae occupy generally all of the available areas in a waterbody, 
whether it is planktonic (in the watercolumn), benthic (on the bed), lithophitic (on 
rocks) or epiphytic (on plants). Zooplankters will also graze these areas on a daily 
basis as well as grazing the planktonic species, and when planktonic algae are 
unavailable or at a reduced level in the water column they concentrate on these 
alternative areas.
In conclusion, the Zooplankton community suggests that there is an overall 
reduction in the productivity of the mere, when compared to previous years 
results. It will be interesting to see if the algal community shifts to a more 
expected community in forthcoming year(s) and if the zooplankton community 
reflects these changes.
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4. SUMMARY
• The winter monitoring over the four years showed that for each stillwater the water quality 
conditions were similar from year to year. Also, the general ‘productive’ ranking order of the 
stillwaters remained the same.
• Phosphorus is the growth-limiting factor in Mere Mere, Tabley Mere, Betley Mere and Bar 
Mere (the norm for freshwater); and nitrogen is the growth-limiting factor in Oss Mere, Oak 
Mere, Rostherne Mere and Comber Mere (more characteristic of the Cheshire Meres).
• Since monitoring began the dataset indicates Oak Mere has ‘deteriorated’ at an alarming rate 
and requires continuing attention and review of management controls.
• From two years of data Bar Mere appears to be an highly enriched waterbody.
5. FUTURE MONITORING
The 14 stillwaters will be sampled in January / February 2005 to continue the winter database. 
It is imperative that monitoring on Oak Mere is continued.
Bar Mere was originally chosen as a continuous monitoring site as there was a lack of water 
quality knowledge. At the end of 2004 Bar Mere will have been monitored for three years and 
this should be sufficient to determine the nutrient status of the mere. The Stillwaters Group must 
decide if it is beneficial to continue monitoring at this site or for the equipment to be used 
elsewhere.
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Stillwater Sampling - Winter 2001 to 2004. Physico-chemical Data
Temperature Specific Conductivity
Dissolved Oxygen pH
Stillwaters Sampling = Winter 2001 to 2004. Nutrient Data (1/2)
Total Phosphorus TON
ortho-Phosphate Nitrate
Stillwaters Sampling - Winter 2001 to 2004. Nutrient Data (2/2)
Ammonia Silicate
Alkalinity Chlorophyll-a
Stillwaters Winter Sampling - 2001 to 2003. Nitrogen : Phosphorus Ratios
< 16: 1 = Nitrogen Limited
Site
surface only
TON Total P N:P Ratio 
2001
TON Total P N:P Ratio 
2002
TON Total P N:P Ratio 
2003
Oak Mere 156 64 2 323 99 3 462 121 4
Oss Mere 914 194 5 291 117 2 1040 122 9
Comber Mere 1760 296 6 1600 255 6 2520 260 10
Rostherne Mere 1840 204 9 1510 179 8 1680 216 8
Tatton Mere 792 90 9 942 108 9 1000 35 29
Melchett Mere 812 20 41 369 27 14 793 34 23
Marbury Big Mere 3850 223 17 2880 296 10 4330 226 19
Chapel Mere 1970 149 13 1270 55 23 803 34 24
Hatch Mere 6420 47 137 650 98 7 8360 78 107
> 16:1- Phosphorus Limited
Site
surface only
TON Total P N:P Ratio 
2001
TON Total P N:P Ratio 
2002
TON Total P N:P Ratio 
2003
Betley Mere 4190 191 22 5240 171 31 5330 161 33
Bar Mere 5090 192 27 8030 140 57 6990 130 54
Tabley Mere 4870 136 36 7130 154 46 4370 153 29
Mere Mere 2710 71 38 2080 71 29 2480 88 28
Oak Mere Temperature 2003
Oak Mere Dissolved Oxygen 2003
Oak Mere pH 2003
O a k  M e re  C h lo ro p h y ll  2 0 0 3
Oak Mere Specific Conductivity 2003
Oak Mere Depth Of Probe 2003
OAK M ERE - NUTRIENTS 2003
Suspended Solids Chlorophyll & Phaeophytin
Total Phosphorus & ortho Phosphate Nitrate
Nitrite & Ammonia Silicate
Phvtoplankton in Oak Mere from June 2001 to March 2004
Zooplankton in Oak Mere June 2001 to March 2004
Bosm in idae 312.64
Oakmere Water Level 1998 - 2003
Note: 2003 coverage for March to September - Values NOT representative of the whole year
OAK MERE STATISTICS 1997 to 2003
Dissolved Oxygen
Specific Conductivity
Total Phosphorus Nitrate
Chlorophyll-a
pH
Bar Mere Temperature 2003
B a r  M e re  D is s o lv e d  O x y g e n  2 0 0 3
31
-D
ec
Bar Mere pH 2003
B a r  M e re  S p e c i f ic  C o n d u c t iv i ty  2 0 0 3
31
-D
ec
Bar Mere Depth Of Probe 2003
BAR MERE - NUTRIENTS 2003
Suspended Solids Chlorophyll & Phaeophytin
Total Phosphorus & ortho Phosphate Nitrogen - as total
Nitrite & Ammonia Silicate
Phvtoplankton in Bar Mere from February 2002 to March 2004
Zooplankton in Bar Mere February 2002 to March 2004
Rotifera
Calanoida
Cyclops spp.
Chydoridae 
Bosminidae
Daphniidae
Euglenoids 
Cryptomonids 
Diatoms 
 Green Algae 
 Blue-greens 
 Picoplankton
